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the average stress 3 at failure was between 67,000 and 81,000 Ib per sq in. with an average of about 75,000 Ib per sq in. The greater strengths were found for the smaller pipe.
Table 1 shows stresses calculated from observed loadings on flashboard pins in actual service. In these cases, there was an undetermined amount of vacuum on the downstream side of the boards. The effect of this vacuum upon the loading was not included in the calculations. This accounts for the relatively low stresses indicated. In actual installation, considerable load that cannot be predicted with certainty acts on the pins because of the vacuum which usually occurs under the jet of the spilling water.
TABLE 1
Location of Tests
1. Sewalls Island
2.
3.
4.
5.
6.
7.
8.
9. 10. 11. 12. 13.
14.  Connecticut River
15.  Bonny Eagle
16.  Ocoee No. 1
17.  Mahoney
Stresses in Pins at Failure Neglecting Vacuum (Ib per sq in.} 52,000 43,000 51,000 56,000 53,000 52,000 42,000 43,000 41,000 58,000 49,000 48,000 51,000 55,000 51,000 52,000 57,000
It is recommended that flashboard pins be designed for an initial stress of about 20,000 Ib per sq in. with the water surface at the level of the top of the flashboards where they are subject to the pressure of waves and debris and ice, and therefore liable to premature failure. However, if they are well protected, the use of an initial stress of 30,000 Ib per sq in. would be permissible.
Failure will occur when the final stress due to rise of water surface and vacuum under the jet becomes about 75,000 Ib per sq in. The amount of vacuum is indeterminate, but Table 1, which was compiled from data on flashboards between 2 and 4 ft high, with 1 to 2.5 ft of water passing over them at failure, indicates that a design based on a stress of 50,000 Ib per sq in. at failure would approximately take care of the force of vacuum if it is neglected in the calculations.
For an example, let us assume that it is possible to raise the water surface during floods to an elevation 100.0, a higher elevation of water surface flooding lands not owned.
3 Based on Straight-line formula.